Abstract-The retention of spatial information in visual short-term memory was assessed by measuring spatial frequency discrimination thresholds with a two-interval forced-choice task varying the time interval between the two gratings to be compared. The memory of spatial frequency information was perfect across IO-see interstimulus intervals. Presentation of a "memory masker" grating during the interstimulus interval may interfere with short-term memory. This interference depends on the relative spatial frquency of the test and masker gratings, with maximum interference at spatial frequency differences of l-l.5 octaves and beyond. This range of interference with short-term memory is comparable to the bandwidth of sensory masking or adaptation. A change of the relative orientation of test and masker gratings does not produce interference with spatial frequency discrimination thresholds. These results suggest stimulus-specific interactions at higher-level representations of visual form.
INTRODUCTION
Neurophysiological studies of the visual system in the cat and monkey provide strong evidence that the initial coding of shape is performed by a number of parallel mechanisms or channels of the visual cortex, each responding to a restricted range of spatial frequencies (size) and orientations (Rose 8z Dobson, 1985; Shapley & Lennie, 1985; De Valois & De Valois, 1988) . The psychophysical techniques of masking and selective adaptation, which are used to infer the bandwidth of spatial channels in man (Olzak & Thomas, 1986; De Valois & De Valois, 1988) most likely operate on such low-level neural representations because the effects are conjointly selective to orientation and spatial frequency, and tied to local retinal coordinates (Blakemore, Garner & Sweet, 1972) . At higher levels of representation which form the basis of perceptual discrimination and identification, size and orientation are independently processed (Burbeck & Regan, 1983; Bradley & Skottun, 1984) and abstracted from the retinal coordinates (Burbeck, 1987) .
There is a growing interest among vision scientists in the transfer of information from sensory analysis to memory and the retention of information about stimulus attributes such as spatial frequency, orientation and movement for which specific sensory channels have been demonstrated (Magnussen, Landre & Johnsen, 1985; Regan, 1985a; Harvey, 1986; Vogels & Orban, 1986; Magnussen, Asplund, Dymes & Greenlee, 1988; Obergfell, Greenlee & Magnussen, 1989; Magnussen, Greenlee, Asplund & Dyrnes, 1990) . In two recent studies (Regan, 1985; Magnussen et al., 1990) , the short-term memory for spatial frequency was assessed by a spatial-frequency discrimination task using a two-interval forced-choice procedure with a variable interstimulus interval between the two gratings to be discriminated. A successful discrimination depended upon comparing the spatial frequency of the second grating with the stored representation of the first grating; and the discrimination threshold AF/F is a measure of the fidelity of this storage.
The results of these experiments showed that the short-term retention of the spatial frequency of simple gratings was perfect for the interstimulus intervals tested (up to 30 set, Magnussen et al., 1990) , with discrimination thresholds around 4-5% for gratings of medium contrast and spatial frequencies in the range of 5-20 c/deg. The perceptual discrimination based on the memory is equally precise for gratings of parallel and orthogonal orientations (Regan, 1985a,b; Magnussen et al., 1990) , suggesting that spatial discrimination and spatial memory
